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Systematic errors (bias/determinate/constant):

- Consistent and repeatable (constant offset)

- Can be avoided and their magnitude can be determined, thereby correcting
the measurements.

- Examples:

o Personal errors:

Inability in judging color change sharply in visual titrations
Errors in calculations.

o Instruments:

Uncalibrated or improperly calibrated weights.

Incorrectly graduated burettes.



Random errors (indeterminate/accidental):

- Accidental and analyst has no control over them

- Can be reduced when experiment is repeated many times (then just get
a mean value).

- Examples:
o Vibration in balance while handling it.
o Accidental loss of material during analysis.



Gross errors are easily recognised since they involve a major breakdown in the
analytical process such as samples being spilt, wrong dilutions being prepared or
instruments breaking down or being used in the wrong way. If a gross error occurs
the results are rejected and the analysis is repeated from the beginning. Random and
systematic errors can be distinguished in the following exampie:

A batch of paracetamol tablets are stated to contain 500 mg of paracetamol per
tablet; for the purpose of this example it 1s presumed that 100% of the stated content
is the correct answer. Four students carry out a spectrophotometric analysis of an
extract from the tablets and obtain the following percentages of stated content for the
repeat analysis of paracetamol in the tablets:

Student 1: 99.5%, 99.9%, 100.2%, 99.4%, 100.5%

Student 2: 95.6%, 96.1%, 95.2%, 95.1%, 96.1%

Student 3: 93.5%, 98.3%, 92.5%, 102.5%, 97.6%

Student 4: 94.4%. 100.2%, 104.5%, 97.4%, 102.1% ,



Student 1. Precise
and accurate

Student 2. Precise
and inaccurate

Student 3. Imprecise
and inaccurate

Student 4. Imprecise
and accurate

a0

Y.
Yo
mean
L]
& &
mean
© @ loe
mearg
@ | U] @ & |
95 100 105

Paracetamol % of stated content



> s sSll adll

ARyt Ll A ghonal) el e it Lagy edaliY) slaall Cilane
Acceptability. Sl 5 53 sall 5 3 galal

A Ll i 5 gLl L odmeﬁ‘\jLﬂéﬂ\ XS 5 (%1 dndliell 3 slats W caay Dlia
L.\LJAQJUA.\.\L)L\A\.@_\XQ\J@&)CMY\L_\ULMQAMMMHM\MJM



53 paieal) ol Gald J< 5 dun ) il Abal gall LS o ol iEN jedal) b S
Alladl) 5ol dala 3 J 53l

e S Taaal (e @y b L Unses IS Lage llie ] i i) gl Jlaa) oS Y
LY Alee sleiil ey s il peda Y 8 Le A dan sl g Sile sl Al (5 A
A o1 Sl Adal gally 3 pilie dasi i Al AV asal) JKEM kel alladll s llla
o2 8l 882 e gall Allaal) Balall 4eS e 6l Qailad Jay Dliad



38 4 gk ) e o B oy Diad (LN ol AT 8 dpaa] A o) 1SN Cliial gall jandl
Bl e S ol il g

G5 ¢ guid syl A 3 S UK i ol (S o)1 il sl i3
AP (e s pa Al

Lo ol KN Cliial gall (e 22l 3oaas Lo 45 g0V il (bt



I ALY arall il pemaiond) Ll s dia) gall daulic 13 san 4 ga¥) rilas aa
MM\ odj;j\ L_\\Sm“wdj\é\ U}JUQJJM

O s) %5 £ <l adl 3 gas (qle 300 s Al lda gaall ) giveall aay Dliad
285-315

Bl Sl 8l a9 (300 (am sl Aall (e ) BV Cangy Ladla (Sl



L‘éﬁal.u.d\
Powders

055 O (B Sl 5 485yl AV anall JIKEY) aad) o

((GBlae S5 (51) (3Dlrinsd ) 43133 Banall GealusallS) Lg3ld 2a,y @‘ym JE aad )

Al all aYauall JCE e Y g WY el o (a il o) ja) e 2 Y
abuall (e axyial



Morphology: (s Jedaall) (Sl a5l —

5a) g dadl (e gl (ke azde Dlia (xy e J daual g Cldare 4550V ) siwd ax



:Microscopial examination _gaall (asdll- 2

ae Ofbala )8 yile g dsdia aladiuly 10 _uSh dyie dude (5 jeaall (anill 8 aadtuy
(O pmnlallS Cailia 2 3 il s ) 0l ) iy I Jdma Sy ana (5 gaasall (3alas
Laalay) 2as g ol sl a5 o S g

ki) A ol A gall oDl ppaadl SUaSiu) jeaall la¥l e S 8 andiing LS
Aok ) Galiaial 5l (5 ol 3N o) Al & il jedas Al () 5Ll

Ol 5o (3 sanedd  UaELY) jeaall cand il lia) e Yl JRAEI el



13



Density: 43USl) 3

) i g

Bulk density (BD) 4tudill 43liS
Tapped density <yl 486

:(BD) Bulk density dusill 4308 5] <l aaal) 435S A

(810 Gonmall (5 Jlie) o) Al 483l Z8USY  Jaats

BD_10
V1

Sl aasll AV O S



:Tapped density <l 44
Sy (o e (o (el (§ gaaalls Be slaall Al glans¥) auin e )l ol alad

TD_10
V2



) ey
A8US (uld Slea JR
L)l 48

16



Carr's index S cusda

nd o= D 8D 100
inaex carr s = TD

Galadl » e dolee (e danial 93588 IS i Jany
A.A.\s]\ Ca gl \.Jj Laf 3 Hliaa oyl 15 95 O Alad CiS \J\A ¢duluay) 2d g (e iall PYLERUAN
Al o) Ao gl gl Baua AtV 0 o5 A8 Y 038 G g aa A 48 40

JladiV  gand Liiat Gllh g 4y jlite LS I3 Lga e o) pall o) sall (5 () (a yidy



:Flow ability test 4ubus¥) HLis) - e
a5 Al 8 5 Aiiled (e (Blaa ane 10 okl add () (5 snsall (0§30 25 Lendg o

Al ald Slea JSAE jeday o



19



Sieving: Jadll s Particle size  (sarwall aaall HLAJ 5

Ylaii) LA s s (&) oS ) 52 O (S (8 saal) Cilagusns alaal] 8 DA (6l )
o el e andy Bale) (uilata (3 i e Jpasll axe 4 z all dalae o L Separation

(Jabal

Jaliall 58 o ) leall al padinn 5 ¢ gaabnall iy ha dlagl caieat e acboy ged :Jadl Wl o
P oS e g0 Javars SV Jaiall laé i (3 J5Y) Jaiall e (Sbe ¢ 100) Gosmssall g sa o
adde SEin) Al Jaidl s g ol 3all 2 gan (e ana JSU A giall dpal) a5 lanae Jaliall o)) 550 s
&5 (135 5 eagly A el e i 4e 9422 <1700 Gl e il (3 sasal (10 9430 e )
W5 ¢(leta yinal Leta %50 5 cdia ST Leia %50) fiall Jan sl 2edl Jiniall Alalas (he cruiny

Aoy JS B ey o)) sy



dainimindndnlt- W

l!llllln.‘

o

21



1A Gl WA aa gy Aglud)l ol LAY ) Al
Suspendability @3aiuy) 4G jLsal

Tapped density s Bulk density Ji Lyl <ol piiall e gadai A8 <ol Lady)
Jaliad) SIS

Ada Gla griae aat s € G sl cailS Js 4

Al Gl griae lasd Powder cuilS Jla d Ll



Solid oral dosage forms :4alall 4 sadll Aui¥auall JISaY) -2

:Tablets ol 2Y)

Sle ja e de ) se daa JIKGET Ll Tablets (al 81 40 a1 jilas (o jad 1y ol
Sida e (alel acl sdass cld A gl

Allaie SIS g ¢y olll g 9l g JSED Cua e Alilaia Chlaa g I al @Y duan g S o
o= e i A 0 o o) Al il
Alme Adle pa il mha e iy o) (Sayg e

23




coal &) £ gl

Uncoated skl ne (al BY)

Film — coated Alill 5l Sugar — coated  _SLL bl (al j3Y)

Gastro resistant sxll ia il 5l Enteric coated G sas dalall al 84 -
Tablets for use in mouth Al e 33 aldl (al #Y1 -

Sublingual gl s 33 salall (al BV -

Buccal (dsedl) 48aill yal Y -

Effervescent 5\ &l al @Y -

Soluble 4453 Ll 3Y1 -

Chewable &l dlil oal Ay -



Dispersible s_i=dl dLlall al gy -

Vaginal adgall =l 8 -

Modified release @by daxa (al B -

a3l 320 (Delayed release alie 33l @ld Gal B s b Laldl (al 31 o
intestinal fluid  stee¥! Jilu & Aladll ol 5ol 3l 5 gastric fluid el Jils
sy ¢ menl) samall Jilie (e Lgpen 3 gay lagual sl ol yiall (Jadas) anlS (e pias o

Baral) Jila (e 4eat A gar SalS a2l



:Tablets for use in mouth sl e 333kl al BY) o

Local action (sxa sall J=dll 5 ¢ ol 3 ana chale dile je al jil a5 o
(3ol gl adll gl daadiuall (al BYIS) Uledll alall o

Sublingual gl casi 33 salall al Y o

isosorbide Dinitrate (<l il :Jlia

Buccal (dusadll) 48l al 8Y) o

Modified release by daza al i o



b a8 (ailuad Jaadil o Al A asaaly oS (e LS

Manipulated formulation design to alter release characteristics
pooadl) 13 (9% Eua
controlled Usguas-1
with predetermined rate U daaa Jaza 1322
with predetermined duration W 4d g e 534 13 -3
predetermined location of release s dig e olSa 13 4
£ aUaY) Uara yal AY) (A L, oSl
el danan (ol BY1 024 Aald el ) g cililany dalian g Aol Gl g 550 Al € o dle Lol B A

Adldl) 3aladl D) time il place oagl rate Jaa o de yu



LAl o1 Y

:Delayed release My s_alic (al BV —]

el 3 Al okl jai) dearaall 3azall dia gand da liall al_AY) Jie

Pulsatile release @>bLY) duas sal Y1 5l Controlled release @by ik suas (al #Y) -2
:Prolonged release @3y wl 4 sk (al 3 -3

sl p il Jane s N ey daal A58 ol (S dash (e ) JDA abiaial) b Jeany s
Absorption occurs over a long time; onset may be delayed due to slower release

rate .



:Sustained release Y daliivs al #Y1 - 4
e e Al gla sy VA s e | ad o8 (i 1) jad aad

Initial release; then gradual over long period .
:Extended release @MY sy (al #Y1 -5
A g )l e Ay sha 3 518 JOIA ) sall (e A0 dpe )00 Gl slse e Adailaall aadid g ceday o) gall ) ey Lead
oo Y1 35 (o il
rug release slowly; used to maintain plasma levels for long periods ;reduces

frequency of administration .



Tabulating process u=l_8¥! dclua djlac

B3 gall (e (3883l (g jad Glia b il 40U Glasal) (e ddasa JS 8

Al Weighing 0052 oal_8Y) deliva dilae ag 1

Jl4 density 4l particle size Sl all aaa Jis s (Mixing z wll &3.2
Casa Lol S8 dliia 580 0 Allasll o) sl (8 La pad iz jall didee e mual

AT OSe lea e (8 3 Aladll o) sall gand (g Allall o2 3
7ol (G aadtiuadl Vo mixer gad) JS8l miia g o



31



oalSE 24l A Granulation dadll -3
Calall sl

Gl sl

hdailly oamy 685 Ll cada I il Liad 1308

Pressing bl Llee @l 2y L4

AR il Sl JISET (e taxe 3 ) saall 8 28l

32



rlinn Gl BV S ) Ganlil) &
-Sl a5 @S{\ Lol Jalad ) g ccaddadll ‘;u -6

Active ingredient

Mixing and
granulation

Excipients (ingredients
" to bind the active
K elements together)

‘ Packagmg > 33



:oal gAY & Lial

In process Tests giuaill el e jLbiyle
baaudal) g @) LA @
pual g s aoriaail) £ L) ) JLEAYI(A)
Homogeneity of active ingredients
Granulation
Loss on drying
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Bulk density
Tapped density
Car’s Index
Flow ability test
Granules weighing before pressing
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Appearance test

Homogeneity of weight test
Mechanical strength test
Disintegration test

Dissolution test

Test uniformity of dosage units

Test of sealing of blister container
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